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Abstract Patients with hematological malignancies (HM) undergoing hematopoietic stem cell transplantation (HSCT) have an
increased vulnerability to SARS-Cov-2 (Sharma et al, Lancet Haematology 2020; Ljungman et al, Leukemia 2021), the reason
why international guidelines strongly support the need for a protective vaccination for these subjects. The most relevant
data currently available on the response to a complete anti-SARS-Cov-2 vaccination cycle in HM patients after HSCT refer to
314 patients reported in a Lithuanian national survey (Maneikis et al, Lancet Haematol 2021). In this study, the median titers
of antibodies against SARS-Cov-2, determined 7-21 days after the second vaccination, were comparable to that of healthy
controls (HC) in both autologous and allogeneic groups, with no patient found below the protective threshold of 50 arbitrary
units (AU)/ml. Notably, the large majority of patients had received the transplant more than 1 year before vaccination.
In a prospective, cohort study, we compared 114 patients, who had received an autologous or allogeneic HSCT at least three
months before the �rst dose of vaccination, to 107 HC, matched for age and sex. Study population and HC received two
doses of BNT162b2 anti-SARS-Cov-2 mRNA vaccine on days 1 and 21, between April and May 2021. Serological tests were
performed by a commercially available immunoassay for the quantitative determination of anti-spike IgG antibodies to SARS-
Cov-2. The cut-off for de�ning responders was 50 or greater AU/ml. Patients and HC samples were collected four weeks after
the second dose of the vaccine.
Table 1 reports the main clinical characteristics of patients and HC. Eighteen of 114 patients (16%) did not respond (24%
in the allogeneic group, 6% in autologous recipients). Overall, median antibodies titers did not differ between HC and the
entire cohort of transplanted patients, recipients of allogeneic HSCT, all patients responding to the vaccine or responders
in the autologous subgroup (Figure 1A). All autologous HSCT recipients had signi�cantly lower titers of antibodies than HC,
while higher levels were found in responders who had received allogeneic HSCT (Figure 1A). Responders in the allogeneic
subgroup showed antibodies titers signi�cantly higher than responders in the autologous subgroup (Figure 1B).
We further strati�ed patients in three groups, according to the time elapsed from transplant to vaccination: G1:<1 year; G2:1-
5 years; G3:>5 years. Higher antibodies titers were observed in HC compared to all transplanted patients in G1 (Figure 1C),
including both allogeneic (Figure 1D) and autologous (Figure 1E) HSCT recipients. No differences emerged in G2 between
HC and all patients (Figure 1C), allogeneic (Figure 1D) or autologous (Figure 1E) HSCT recipients. Finally, no differences were
found in G3 when comparing HC with all patients (Figure 1C) or allogeneic recipients (Figure 1D), whereas patients in the
autologous subgroup showed signi�cantly lower titers than HC (Figure 1E).
Myeloma patients with controlled disease showed higher titers than patients with active disease (Figure 1F). According to
median age, autologous HSCT recipients older than 57 years had signi�cantly lower antibody levels than younger patients
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(Figure 1G). Autologous vs allogeneic HSCT, age of all patients and of allogeneic HSCT recipients, sex, type of allogeneic
HSCT, conditioning regimen, age and sex of donor, occurrence of GVHD, disease type and single vs double autologous HSCT
did not signi�cantly impact on antibody levels (data not shown). No relevant side effects were recorded after vaccination. With
a median follow up of 12 weeks, no case of COVID19 occurred among vaccinated patients.
In our single center study, patients with a previous history of HSCT toleratedwell BNT162b2 vaccine andmounted a potentially
protective immune response in the majority of cases one month after two doses of vaccine. However, lack of response was not
rare, especially in the allogeneic setting. The main factor associated with the quality of response was the time from HSCT, with
lower responses within the �rst year from transplant and differences between autologous and allogeneic groups transplanted
more than �ve years before vaccination. Here, a consolidated, complete immune reconstitution in allogeneic HSCT recipients,
as well as age and a still active disease in the autologous setting, could have played opposite pivotal roles.
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